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[Insert title of inventionJSYSTEM 
AND METHOD FOR DELIVERING 
RERUN VIDEO PROGRAMMING 
ON NON-HDTV DIGITAL SIDE 

CHANNELS 

Cross Reference to Related Applications 

This application relates to co-pending patent application entitled "GUIDE WITH 
PROGRAM DELIVERING LINKS", having serial number 09/681 ,275, which was filed 
on March 1 2, 2001 , by Kenneth A. Franken, Toufic Moubarak and Jack Perry, and 
assigned to the same assignee, which patent application is incorporated herein in 
its entirety by this reference. 

Background of Invention 

[0001] In recent months, digital television has been gaining popularity with U.S. 

viewers. More and more local broadcasters are switching to digital transmission of 
television signals. In 2002, it is believed that almost all U.S. local broadcasters will 
be broadcasting at least part of their programming in a digital format. By 2006, 
many expect that digital television will be the exclusive mode of delivering live and 
rerun television programming in the United States, 

[0002] 

While digital television broadcasting is a necessity for delivering high definition 
television (HDTV), the converse is not the case. In fact, there may be some 
advantages to not providing HDTV broadcasts at all times. For example, if a digital 
television station is not broadcasting in HDTV mode, then it is not using up its 
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allotted spectral bandwidth. The extra bandwidth can then tal<e the form of several 
digital side bands or side channels. These side channels can be used to broadcast 
any type of programming. Data programming, in the form of non-video textual 
information, consumes very little bandwidth. Atypical local broadcaster's spectral 
allotment can simultaneously support scores of mere data channels or at least 
several non-HDTV television video broadcasts. 

[0003] While it has been widely accepted that these side channels will exist, their 

optimal use has not been well understood. The most salient problem is that if the 
station is broadcasting some of its programming in HDTV mode, it may not be able 
to simultaneously and continuously provide a digital non-HDTV video side channel. 
This creates serious limitations of the utility of this unused bandwidth. 

[0004] Consequently, there exists a need for improved methods and systems for 
utilizing digital side channels. 

Summary of Invention 

[0005] It is an object of the present invention to provide a system and method for 
delivering television and radio programming on digital side bands. 

[0006] It is a feature of the present invention to utilize a viewer feedback scheme 

which gathers real time viewership information from an electronic program guide. 

[0007] It is another feature of the present invention to include automation of rerun 
programming selection based upon the viewer feedback scheme. 

[0008] It is yet another feature of the present invention to include a personal video 
recorder which receives and stores rerun video from digital sidebands. 

[0009] It is an advantage of the present invention to achieve efficient use of digital 
side channels for stations with intermittent high definition transmissions. 

[0010] 

The present invention is an apparatus and method for delivering rerun 
programming on digital side channels, which is designed to satisfy the 
aforementioned needs, provide the previously stated objects, include the above- 
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listed features, and achieve the already articulated advantages. The present 
invention is carried out in a non-continuous or non-real time manner in a sense 
that the delivery is intermittent or is done in other than real time. 

[001 1] Accordingly, the present invention is a system and method including a 
feedback mechanism for automatically selecting programming to be made 
available to personal video recorders on digital side channels and a mechanism for 
delivery of rerun programming in other than real time. 

Brief Description of Drawings 

[001 2] The invention may be more fully understood by reading the following 

description of the preferred embodiments of the invention, in conjunction with the 
appended drawings wherein: 

[001 3] Figure 1 is a block diagram of the major functional components of one 

embodiment of television and PVR recording system, of the present invention 
which uses a telephone line to communicate programming and viewership 
Information. 

[001 4] Figure 2 is a personal computer variation of the present invention which uses 

the Internet to communicate programming and viewership information and in some 
instances, video programming delivery as well. 

Detailed Description 

[001 5] Now referring to the drawings wherein like numerals refer to like matter 

throughout, and more specifically to Figure 1 , there is shown a television/radio 
programming delivery system of the present invention generally designated 100; a 
source of video programming 110 is also shown. It should be noted that the 
present description is focused upon television and video signals, but the innovative 
aspects of the present invention could be used with respect to radio programming 
and audio only components of television and video signals. 

[0016] 

This source of video programming 110 may be a local HDTV television station 
or other source of HDTV video programming. Source of video programming 1 1 0 
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generally provides live digital television service to nnany consumers coupled to the 
source of video programming 1 1 0 via standard cable television (CATV) co-axial 
cable, via terrestrial over the air broadcasts, or some other means of delivery of 
digital video signals. CATV cable 1 30 or digital television transmitter 1 40 would be 
the most common means of delivering digital video signals to these consumers" 
television set 102. Digital television transmitter 140 would transmit signals which 
are received by the consumer with digital television antenna 1 08, which signals are 
then supplied to the television set 1 02 and to the set top box 1 04, and/or personal 
video recorder 1 06. The television set 1 02 is preferably a digital television, but it 
may be a conventional analog television coupled to a set top box 1 04 which 
receives digital signals and converts them to analog signals for use by the 
television set 102. 

[0017] 

Set top box 1 04 may have several other functions as well. For example, set top 
box 104 could be a digital personal video recorder much like the TiVo system or 
the Replay TV system. TiVo is a registered trademark of TiVo, Inc., 2150 Gold 
Street, P. O. Box 21 60, Alviso, California 95002; and Replay TV is a registered 
trademark of Replay TV, Inc., 1 945 Charleston Road, Mountain View, California 
94043. Essentially, these well-known devices communicate via telephone lines 1 20 
with some remote source of video program listings. These TiVo or Replay TV 
service sites are not typically associated with a local television station as shown in 
Figure 1 , but these services could be combined or coordinated so that Figure 1 is 
generally accurate. Set top box 1 04 may receive a list of programming via 
telephone line 1 20 in a well-known manner. The consumer programs set top box 
104 to record programs from a programming guide which is downloaded, via 
telephone line 1 20, from programming list and viewing monitor 1 1 2. The set top 
box 1 04 and personal video recorder 1 05 are shown as separate devices. When this 
is the case, the set top box 1 04 can provide the two-way communication via 
telephone line 1 20 between the consumer and the source of video programming 
1 10, and the personal video recorder 105 can perform the actual step of recording 
the programming. In other arrangements, set top box 104 and personal video 
recorder 1 06 could be combined in a single unit. This single unit would be similar 
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to the TiVo and Replay TV systems in use today except that they would permit 
recording in a non-continuous and other than real time manner, as well as 
recording live broadcasts in real time. Telephone line 1 20 is representative of 
various possible communication systems which could be employed to 
communicate such information. For example, telephone line 120 could be replaced 
with the Internet, over-the-air RF transmissions, or signals sent over the CATV 
cable 130. Telephone line 120 is included as a possible currently preferred 
embodiment, but it is anticipated that it may not remain the preferred means of 
communication between programming list and viewing monitor 1 1 2 and the 
consumer in the future. Set top box 1 04 and personal video recorder 1 06 may be 
simple variations of currently available products. The applicants assert that these 
variations or changes required are sufficiently simple that a person skilled in the 
art, with the aid of this description of the invention, could design afunctional 
system without undue experimentation. 

[001 8] The present invention of Figure 1 could function as follows: the consumer 

decides to watch live television. The consumer selects the channel to watch, using 
a live programming list which has been downloaded, via telephone line 1 20, from 
programming list and viewing monitor 1 1 2. Programming list and viewing monitor 
1 1 2 is coupled to a large number of consumers who are watching many different 
channels. Programming list and viewing monitor 1 12 acts as a viewing monitor, in 
that it captures, tallies and processes the viewership information from the many 
consumers. Programming list and viewing monitor 1 1 2 makes a determination of 
programs which receive the highest viewership, and these programs are ranked. 
This ranking of popular programs being watched is provided to video recorder 
1 1 6. Programming list and viewing monitor 1 1 2 may be a personal computer or 
other processor which is adapted to perform the functions of providing a 
programming list and monitoring the viewership of the programs on that list. It 
should be understood that the functions of providing a list and monitoring of 
viewership need not be performed by the same computer, but it may be preferred 
that they are so combined. 

[001 9] Video recorder 1 1 6 may be a very large recorder or banks of smaller 
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coordinated recorders. The video recorder 1 1 6 need not store the programming in 
a digital file suitable for playing by the personal video recorder 106 (or with 
respect to Figure 2 discussed below the PC digital TV board 204, which can act just 
like a personal video recorder 1 06 if provided with suitable software). Video 
recorder 1 1 6 may or may not have a recording segment which records the 
programming in the same format as it is broadcast live via source of live television 
broadcasts 114. It may have a conversion segment which converts the stored 
programming to a file format which is directly usable by personal video recorder 
1 06. It may be preferred to transmit the rerun programming to the television set 
1 02 in a format simitar to the live format and leave to the personal video recorder 
106, the conversion of the stream of digital information to a file to be saved to a 
hard disk in personal video recorder 106. 

[0020] Video recorder 1 1 6 may record every program which is being provided to the 
consumer via source of live television broadcasts 1 14, or it may, because of 
resource limitations, record only the most popular programs being watched. In any 
scenario, the video recorder 1 1 6 may, in some way, use the ranking of popular 
programs to regulate recording, retention, or delivery of rerun programs to 
consumers. 

[0021] In one embodiment of the present invention, programming list and viewing 
monitor 1 1 2 and video recorder 1 1 6 could cooperate, so that programming list 
and viewing monitor 1 1 2 makes a real time determination of the popularity of each 
programming being watched by the various consumers coupled to the system. 
Programming list and viewing monitor 1 1 2 or video recorder 1 1 6 could compare 
the rankings or "ratings" of each of the programs to a threshold level. If the show 
has sufficiently high ranking or ratings, then it could be selected to be recorded by 
video recorder 1 1 6. The threshold may be a fixed threshold or a threshold which is 
higher than the least popular program which has been recently recorded. 
Depending upon storage space for programming, and the ability for simultaneous 
recording, these thresholds may vary from system to system. 

[0022] 

For "live" TV, 116 would need to record all content (or at least the start of the 
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content) and then use ratings infornnation to decide which content to keep and 
which content to recycle for space. In other words, the ratings information will, in 
general, lag somewhat behind the content, so the content must be buffered to 
account for this lag. 

[0023] It should be understood that this automation of the recording process based 

upon rankings of live television broadcast could be performed by programming list 
and viewing monitor 1 1 2, video recorder 1 1 6 or a separate and distinct processor 
(not shown). The amount of integration of the processing functions of the present 
invention is a matter of designer's choice, and it is expected that it will vary, 
depending upon any peculiar requirements of any particular system. 

[0024] in one embodiment for recording live TV, a recorder could record all the 
content and after a relatively short time, ratings information from a rating 
organization, such as Nielson, etc., could be used to select the most popular 
programs for retention. 

[0025] 

When the source of live television broadcasts 1 14 is broadcasting in other than 
HDTV mode, there will be a capability to provide substantial access to programs 
stored by video recorder 1 1 6. The consumer could, even after the fact, decide to 
record a program that was broadcast earlier. For example, if a consumer were to 
meet with some friends who said that they had watched a great program the night 
before on television, under a prior art system such as TiVo or Replay TV, they 
would be unable to record. But with the present invention, the video recorder 1 1 6 
may have recorded and retained the program, based upon the determination of the 
program's ranking by programming list and viewing monitor 1 1 2. Programming list 
and viewing monitor 1 1 2 would display to the consumer not only a list of live 
future programming which will become available, but also a listing of previously 
run programming which could be delivered from the video recorder 1 1 6. If a viewer 
sees a previously run program on the list which appeals to the viewer, the viewer 
can select the rerun program for delivery. The program could be in HDTV format or 
non-HDTV format. Depending upon available bandwidth in the digital side bands 
or side channel at any given time, the selected rerun programming can be 
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delivered at varying transmission rates. The terms "digital side bands" or "digital 
side channels" as used herein are intended to refer to transmission spectra which is 
unused by a primary live digital television broadcast. Video recorder 1 16 may 
provide the digital signal to the personal video recorder 1 06 in less than real time. 
This would often be the case when the program being rerun is an HDTV formatted 
program, and it is being transmitted during a time when source of live television 
broadcasts 1 14 is broadcasting live in HDTV format. However, if the program being 
provided is non-HDTV programming, and it is being delivered at a time when the 
source of live television broadcasts 1 14 is delivering non-HDTV programming, the 
delivery rate of the rerun programming may be at a rate faster than done with real 
time viewing. The delivery of the rerun programming need not be continuous. The 
program may be divided into separate smaller files and delivered at different times. 
The consumer, of course, will need to wait for the entire rerun program to be 
received by the personal video recorder 106 before it can be viewed. The rerun 
programming is, therefore, delivered to the consumer who made a decision to 
record /receive a program after the live broadcast has occurred. 

[0026] Depending on space and bandwidth limitations, it might be advantageous to 
compress the stored programming by using lower quality or alternative encoding 
schemes. This compression could be performed before the content is initially 
stored, saving storage space and bandwidth, or just prior to broadcast, saving 
bandwidth only. 

[0027] Ratings information could also be applied to the stored content to determine 
what content is kept. As content ages, cumulative or recent ratings information 
could be used to decide whether the content is dropped or compressed to free up 
storage space. Discussions of space vs. popularity tradeoffs in a caching network 
are commonplace on Internet web pages, such as freenetproject.org. 

[0028] 

The recording of the rerun programs would be similar to current TiVo and 
Replay TV systems in the sense that the personal video recorder 1 06 would be 
programmed to start and stop recording at particular times and on predetermined 
digital side channels. (Note: the consumer would not need to know the precise 
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times of delivery of the rerun program; the personal video recorder 1 06 would 
automatically start and stop as programmed.) The signal actually being received by 
the personal video recorder 106 may be at other than real time and, therefore, may 
not be capable of being viewed in real time by a television set tuned to the side 
channel. The source of video programming 1 10 would create a schedule of times 
for broadcasting the rerun programs to be recorded by the many personal video 
recorders 106 by the many users. The scheduling of the rerunning of the programs 
can be manipulated in many ways. The viewer's selection of the program need not 
be communicated back to source of video programming 11 0. It could be done 
completely at the viewer's location; this assumes that the programming list and 
viewing monitor 1 1 2 provides a complete copy of the programming list to the set 
top box 1 04 or the personal video recorder 1 06. 

[0029] While it may not be necessary for the viewer's recording choice to be conveyed 
to the source of video programming 11 0, it may be desirable for other business 
reasons to provide this information, so that it may be used internally or be 
reported to interested third parties. 

[0030] Viewer recording choices could also be used as feedback to control the 
scheduling of re-run broadcasts. That is, programs with a higher number of 
outstanding requests would have a higher priority compared to programs with a 
low number of outstanding requests. The field of determining resource allocation 
among processes with varying priorities is well studied; e.g. computer OS design. 

[0031] 

Now referring to Figure 2, there is shown an alternate embodiment of the 
present invention in which the consumer is not viewing a program via a television 
set, but instead via a personal computer 202. Personal computer 202 has disposed 
therein a PC digital TV board 204, which is used to receive television signals, via 
CATV cable 1 30, or via a transmission from digital television transmitter 1 40. PC 
digital TV board 204 tunes these signals and provides the personal computer 202 
with a signal which is viewable by the personal computer 202. PC digital TV board 
204 could also be adapted and configured with software to perform the function of 
a PVR similar to personal video recorder 106. Also, personal computer 202 could 
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receive programming via the internet without the need for a PC digital TV board 
204. It is understood that personal computer 202 and television set 102 need not 
be viewed as distinct entities. In fact, it is well understood that television sets may 
be configured to provide functionality more commonly associated with personal 
computers and vice versa. The present invention is intended to be read inclusively 
so as to cover future convergence of television with personal computing. The 
system generally designated 200 of Figure 2 performs essentially the same 
functions as the system 1 00 of Figure 1 . System 200 includes an electronic 
programming guide with tuning links 212, which could be a website on the 
Internet, such as described in the above-referenced co-pending patent application. 
Electronic programming guide with tuning links 212 could also provide a 
monitoring function similar to that performed by programming list and viewing 
monitor 1 1 2 where a ranking of the most popular programs being watched on live 
television is maintained. This ranking is provided to internet coupled video 
recorder 21 6 just as was done with respect to the system 1 00 (Figure 1). Internet 
coupled video recorder 21 6 is similar to video recorder 1 1 6 except that it is 
coupled to the internet and is capable of delivering files (rerun programming) via 
the internet. Similarly, source of live television broadcasts 214 could be a digital 
television station similar to source of live television broadcasts 1 14 except that it is 
also adapted and configured to provide programming over the Internet. 

[0032] It is thought that the method and apparatus of the present invention will be 

understood from the foregoing description and that it will be understood from the 
foregoing description that it will be apparent that various changes may be made in 
the form, construction, steps and arrangement of the parts and steps thereof, 
without departing from the spirit and scope of the invention or sacrificing all of 
their material advantages. The form herein described is merely a preferred or 
exemplary embodiment thereof. 
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